Interleukin-1 beta suppresses the induction of P4501A1 and P4501A2 mRNAs in isolated hepatocytes.
Animals subjected to immunostimulatory conditions exhibit reduced tissue levels of total cytochrome P450 and P450-dependent drug metabolism. We have investigated the possibility that depressed levels of two carcinogen-metabolizing cytochrome P450s may be due to decreased levels of the mRNAs encoding these enzymes by studying the effect of monocyte-derived cytokines on the induction of CYP1A1 and CYP1A2 mRNAs in isolated rat hepatocytes. Medium conditioned by activated human peripheral blood monocytes or by the U937 monocyte cell line suppressed the induction of both mRNAs by 2,3,7,8-tetrachlorodibenzo-p-dioxin, whereas beta-fibrinogen mRNA levels increased 30-40-fold. CYP1A2 mRNA induction was maximally inhibited more than CYP1A1 mRNA (approximately 95 and 65%, respectively), and lower concentrations of conditioned medium suppressed CYP1A2 mRNA induction (half-maximal at 1.9 and 3.1%, respectively). Low concentrations of recombinant interleukin-1 suppressed the inducer-dependent accumulation of both CYP1A1 and CYP1A2 mRNAs in a dose-dependent fashion (half-maximal at 2 and 0.5 units/ml, respectively), while two other monocyte-derived cytokines, interleukin-6 and transforming growth factor-beta, did not. Run-on transcription analysis demonstrated that conditioned medium and interleukin-1 rapidly suppressed the transcription rate of CYP1A1 and CYP1A2 in inducer-treated hepatocytes. The close correspondence between the reductions in CYP1A1 and CYP1A2 transcription rates and mRNA levels suggest that conditioned medium and interleukin-1 suppress the induction of these mRNAs principally through a transcriptional mechanism.